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* ABSTRACT 

The analysis of multi-level inventory/distribution systems has been pursured from both the analytical 
and similation viewpoints. The simulation model IDIMS (Inventory and Distribution of Items in a Multi- 
echelon System) is presented and demonstrated in this paper. IDIMS can handle up to ten separate 
items at four levels of a distribution system, including a limited-capacity, forecast-driven production 
entity. The use of continuous or periodic review inventory management systems are allowed and all 
stochastic events are generated via user-specified probability distributions or empirical distributions 
input to IDIMS. The use and alteration of system architecture, serving responsibilities, service levels 
and cost parameters are easily accomplished via input and reasonable default values. IDIMS has been 
developed for use by industrial management/analysis personnel as well as professors and students in 
an academic environment to study a wide range of multi-item, multi-level 
production/inventory/distribution systems. 
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This survey characterizes an emerging research area, sometimes called coordination 
theory, that focuses on the interdisciplinary study of coordination. Research in this area 
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* ABSTRACT 

A software system to build econometric models that have nonlinear relations requiring simultaneous 
solution is described. The system is presented in the context of a Canadian government research 
project that constructed a model of almost 1,600 equations. The system, which is designed to exploit 
the modular nature of the modelling process, contains programs that assist in the tasks of data 
management, estimation, solution, analysis, and reporting. Programs are provided to facilitate 
documentation of the model and error checking at the critical decision points of the model building 
process. Inputs of researchers generally are in the language familiar to economists and other social 
scientists, and little training has been required to integrate new researchers into the Canadian 
project. All parts of the system, which is fully documented, are operational. Some programs are 
operational on several systems. 
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The authors present a critique of econometric forecasting methods based on two expert systems, 
the Forecast Pro and FiNDex. The Forecast Pro selects among a possible set of forecasting methods 
and produces a forecast. FiNDex presents a wider selection of possible methods of forecasting, but 
does not make the forecast itself. These systems are used more as a springboard for discussion than 
as the focus of the paper. An interesting spin on the discussion is provided by FiNDex's use of fuzzy 
logic and reasoning to determine what forecasting method would be the most suitable for the user. 
Although no definition of fuzzy reasoning is to be found in the paper— a statement of assumptions 
might have been useful— the general idea is that probabilistic methods, pattern matching, and 
partial satisfaction of rules can be used to simulate the thinking of actual human experts. And that, 
of course, is the point. An expert forecasting system by itself is hopelessly blind. The number of 
variables of real markets is so vast that no system can accurately capture them all. The most 
interesting point of this paper, to me, is the way the authors show that econometric models are 
inevitably caught between the proverbial rock and a hard place. If the observations are not 
homogeneous— uniform as to place, time, and so on— then a "statistical artifact" can result. On the 
other hand, if the observations are not sufficiently various in places, times, and so on, then the 
statistical "law of large numbers" is violated. The way out is to combine statistical economic 
methods with expert human reasoning and understanding of the business and economic 
environment. The authors regard what human experts do as implicitly deploying fuzzy reasoning. 
This approach is also sometimes called "add factoring" (p. 516). This analysis leads them to propose 
to build an artificial intelligence component to supplement econometric models. Such a component 
would be based on fuzzy production rules derived from the knowledge of the best experts in the field 
and be able to "perform fuzzy pattern matching of qualitative statements and...numerical 
vectors" (p. 515). This paper presents a modest academic contribution, written in a correct but dry 
style, which will appeal to those interested in the computer simulation of economic factors. The 
proposal has merit and deserves further study. Online Computing Reviews Service 
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A computer-based method for characterizing 
relationships between a primary goal and an auxiliary 
goal in an enterprise planning model includes 
representing the primary goal by a primary objective 
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upon a set of operational variables. The objective 
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operational decisions. A plurality of auxiliary goal values 
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response to said plurality of sets of operational decisions 
is presented in a data structure. The computer-based 
method allows the analysis of the costs and benefits of 
the auxiliary goal imposed upon the primary goal. 
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Abstract 

A method for tuning a demand model in manner that is 
stable with respect to fluctuations in the sales history 
used for the tuning is provided. A market model is 
selected, which predicts how a subset of the parameters 
in the demand model depends upon information external 
to the sales history; this model may itself have a number 
of parameters. An effective figure-of-merit function is 
defined, consisting of a standard figure-of-merit function 
based upon the demand model and the sales history, 
plus a function that attains a minimum value when the 
parameters of the demand model are closest to the 
predictions of the market model. This effective figure-of- 
merit function is minimized with respect to the demand 
model and market model parameters. The resulting 
demand model parameters conform to the portions of the 
sales history data that show a strong trend, and conform 
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to the external market information when the 
corresponding portions of the sales history data show 
noise. 
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"The number one problem facing retailers today is labor - labor availability and cost - which 
prevents retailers from executing their programs at the store level. Although retailers have 
increased their investment of in-store technology over the last few years, the missing element has 
been the ability to execute at the shelf edge," said Bruce F. Failing, Jr., Chief Executive Officer for 
ERS. "We are providing this forum to help increase retailers' awareness of the value ESLs bring to 
their operations, especially in tight labor situations." 

Visitors to the ERS booth will be able to learn from leading technology and marketing company 
partners how to maximize the value of existing in-store applications with ESLs. Speakers will 
discuss how these in-store applications in combination with ESLs could generate increased profits 
for retailers in excess of 1% of sales, which could mean potential benefits of $95,000 to $295,000 
per store for most retailers on an annual basis. 

For more information about the ERS-sponsored industry forum at Booth No. 1319 at 
MARKETECHNICS '99, please call ERS at 1.888.ERS.INTL MARK ETECHN ICS '99 is an annual 
trade show sponsored by the Food Marketing Institute (FMI). This year's MARKETECHNICS '99 is 
being held in New Orleans, LA from February 26 - 28, 1999. 

ERS is a leading developer and supplier of electronic shelf labeling systems designed to improve 
retailer profitability. The ERS ShelfNet(R) system is designed to assist retailers in cost savings and 
pricing accuracy by using a wireless network to link a store's central computer both to its check-out 
scanner and to the ESLs that display pricing information at the shelf edge. With ShelfNet, this 
pricing information is updated automatically on the ESLs when prices in the point-of-sale (POS) 
scanner are changed. This provides price integrity between the shelf edge and the POS scanners. 
ShelfNet uses spread spectrum RF technology, which is the most widely used method of wireless 
communication in retail today. In addition, ShelfNet uses a suite of patented software applications 
designed to communicate merchandising, inventory and other information to and from store 
personnel in the aisle. These applications are designed to provide value-added benefits to retailers 
in the areas of shelf-edge merchandising, replenishment control, strategic pricing and shelf set 
compliance. 

This press release contains forward-looking statements that involve risks and uncertainties. ERS* 
actual results may vary from those anticipated due to a number of factors, including, without 
limitation, the timely availability and acceptance of new products, the rate of development of the 
emerging market for electronic shelf label systems, the impact of competitive products and pricing, 
the management of growth, and other factors set forth in reports and other documents filed by ERS 
with the Securities and Exchange Commission from time to time. 

COPYRIGHT 1999 Business Wire 

This material is published under license from the publisher through the Gale Group, Farmington 
Hills, Michigan. All inquiries regarding rights should be directed to the Gale Group. 



D 



Get unlimited access to ALL 



articles with a FREE TRIAL 




HighBeam Research Members — Log in now 



All Results | T op of page 



Rapp Collins Healthcare 
Contact Us for Expertise in Direc 
Marketing for Healthcare 
Companies. 

https://www.rappcollinshealthcare.c* 
Relationship Marketing 
Specialists 

Expert advice from ICLP, a 
leading loyalty marketing agency 

http://wwwJclployalty.com 

Books & Magazines on 
SHOP.COM 

Find Relationship Marketing 
products at SHOP.COM. Find 
Exceptional Value Every Day ! 
http://www.shop.com 
Relationship Marketing tn the 
Free Online Encyclopedia 
Check Free Online Encyclopedic 
for information about Relationsht 
Marketing 

http://www.thefreedictionary.com 
Ebay.com - Save Money and 
Buy Relationship Marketing O 
Ebay 

Find Relationship Marketing 
products and anything you are 
looking for on Ebay. Opening an 
account is free. Bidding is free. 1 
it today. 
http://ebay.com 



Refine your HighBeam Librar y search 
|khimetrics<1999 



http://ww.highbeamxo 7/6/06 



Electronic Retailing Systems International, Inc. Sponsors In-Store Industry Forum at Foo... Page 3 of 3 

Search for more information on HighBeam Research for khlmetrics <1999 : 

Results from only the current publication: Business Wire 
Results from only current source type: Newspapers 
Results from only the month of this article: February 1999 
Results from only t h e last 30 days 
Results from: The enti re web usin g HighBeam Web 
Re s u lts fro m: R ef e rence work s from HighBeam Reference 
Results by using o ur adv a n c e d se arc h 



HighBeam™ Research, Inc. © Copyright 2006. All rights reserved. 

About Us | Advertise with Us | Customer Support | Privacy Policy | Site Index | Terms & Conditions 



http://www.highbeam^ 7/6/06 



Statistical modeling of the container inventory control in a distribution network 



Page 1 of 1 



LIBRARIES 

Florida Atlantic University 



DigitalCommons ©Florida Atlantic Univ< 



DISSERTATIONS 



- AAI9809295 



Home 

About 

Help 

Policies 

My Account 

Notify Me 

Florida Atlantic 
University Libraries 

Florida Atlantic 
University 

Search 



SEARCH » 



» Advanced Search 



f& POWERED BY 
;JP^ BE PRE S£ 



Statistical modeling of the container inventory control in a distribution netwc 

Weiminq Feng, Florida Atlantic University Libraries 

Date: 1997 



» Download the dissertation (PDF format) 
» Tell a colleag ue about it. 

» Printing Tips : Select "print as image" in the Acrobat print dialog if you have trout 
printing. 

Abstract 

The study of the reusable container inventory control in a distribution network is cri 
and cost effectiveness of the transportation systems. In order to minimize the total 
transportation network system, all subsystems of the distribution network have to b 
a whole system. In this study, we extended the inventory control concept and deve 
inventory control model for the transportation network. We presented a systematic 
those subsystems as interrelated systems. Mathematical models were developed f 
and container inventory control problems first. Then, the statistical modeling metho 
the effects of the container inventory management policies on the performance of t 
system. Based on the optimization theory, simulation executions were such arrang 
optimality. This makes it possible to optimize the variables of inventory control und< 
policies without solving mathematical models. A Simulation Code Generator (SCG] 
a general container inventory control system. 



Subject Area 

ENGINEERING, INDUSTRIAL (0546); ENGINEERING, MECHANICAL (0548) 



Home | About | Help | Mv Account | Notify Me | Search 



http://digitalcommons.fau.edu/dissertations/AAI9809295/ 



7/6/06 



Page 1 of 1 



NOTE TO USERS 

The original manuscript received by UMI contains pages with 
slanted print Pages were microfilmed as received. 

This reproduction is the best copy available 

UMI 



http://wwwlib.iuni.eom/dissertations/preview_pickup/64/90/116490/l/00003.gif 



7/6/06 



UMI ProQuest Digital Dissertations - 24 Page Preview 



Page 1 of 25 



■ search | bigiyai ©ISSiRTATONS (pTZhuesh 



24 Page Preview 



UlNL'M ? 



PUBLICATION AAT 9809295 
NUMBER 



TITLE 


Statistical modeling of the container inventory control in a distribution network 


AUTHOR 


Feng, Weiming 


DEGREE 


PhD 


SCHOOL 


FLORIDA ATLANTIC UNIVERSITY 


DATE 


1997 


DIGITAL FORMATS 


pj| 4.05Mb image-only PDF 



http://wwwlib.umi.com/dissertations/preview_all/9809295 



7/6/06 



UMI ProQuest Digital Dissertations - 24 Page Preview 



Page 2 of 25 



NOTE TO USERS 



The original manuscript received by UMI contains pages with 
slanted print Pages were microfilmed as received. 



This reproduction is the best copy available 



UMI 



http://vmwlib.umixom/dissertations/preview_all/9809295 7/6/06 



UMI ProQuest Digital Dissertations - 24 Page Preview 



http://wwwlib.umixom/dissertations/preview_all/9809295 



UMI ProQuest Digital Dissertations - 24 Page Preview 



STATISTICAL MODELING OF 
THE CONTAINER INVENTORY CONTROL 
IN A DISTRIBUTION NETWORK 

By 

Warning Feng 



A Dissertation Submitted to the Faculty of the College 
Of Engineering j n partial Fulfillment of the 
iUquunemcms for the Degree of Ph-D, 



Florida Atlantic University 
Boca Raton, Florida 
December 1997 



ht1p://wwwlib.iimi.com/dissertations/preview_all/9809295 



UMI ProQuest Digital Dissertations - 24 Page Preview 



Page 5 of 25 



WSX Jfun&er* 9609295 



Copyright 1997, by UMI Company . AH rights re&verf. 

Thii microform tditbm K protected Against unauthorized 
copyti? under fttle 17 fc United States Oxk 



UMI 

3COtfortbZee6&o«<! 
Antt Arbor, Ml 48103 



http://wwwlib.umixom/dissertations/preview_all/9809295 



7/6/06 



UMI ProQuest Digital Dissertations - 24 Page Preview 



Page 6 of 25 



STATISTICAL MODELING OF THE CONTAINER INVENTORY 
CONTROL IN A DISTRIBUTION tsTETWORK 

by 

Wciming Feng 

This dissertation was prepared under the direction of the candidate's dissertation advisor. 
Dr, Chingping Han, Associate Professor, Department of Mechanical Engineering and has 
been approved by the members of his supervisor* wmrrottee. h was submitted \o the 
faculty of the College of Eogteeriog and was accepted in partial rblfillment of the 
requirements for the degree of Ph.D. 




ii 



http://wwwlib.umixom/dissertations/preview_all/9809295 



7/6/06 



UMI ProQuest Digital Dissertations - 24 Page Preview 



Page 7 of 25 



ACKNOWLEDGMENTS 

I would like to express my sincere gratitude to my dissertation advisor. Dr. 
Chmgping Han, for his constant suppon and valuable guidance throughout my course 
«udy and dissertation work, r would tike to th^nk the members of my dissertation 
commit**. Dr. Kader A. Mazouz. Dr. GuoqiangCaiand Dr. Jie Wu. for carefltlly 
reviewing this dissertation and providing helpfcl comments and suggestions which have 
made it better. I would like to thank Material Handling Research Center. Ford Motor 
Company, Dole Food Company. Inc. and Florida Power & Light Company, for their 
supporting the projects that provide valuable data for my dissertation. 
Finally, I would like to dedicate this dissertation to my wife Shirley and my 
daughter Jermy. 



http://wwwlib.umixom/dissertations/preview_all/9809295 7/6/06 



UMI ProQuest Digital Dissertations - 24 Page Preview 



Page 8 of 25 



ABSTRACT 
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Title: Statistical Modeling of the Container Inventory Control in a 

Distribution Network 
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Yean 1907 

The study of the reusable container inventory control in a distribution network is 
crucial to the efficiency and cost effectiveness of the transportation systems, la order to 
minimis the torn! operation cast of such a transportarioa network system, ail subsystems 
of the distribution network have u, be optimized together as a whole system. In this study, 
we extended the inventory control concept and developed a oiuJtipte-iavemoiy control 
model for the transportation network. We presented a systematic approach to address all 
those subsystems as interrelated systems. Mathematical models were developed for the 
transportation and container mvomory control problems first Then, me statistical 
modeling method was used to analyze the effects of the container inventory management 
policies on the performance of the transportation system. Based on the optimization 
theory, simulation executions were such arranged to tead to the globe optimalhy. This 
makes it possible to optimize the variables of inventory control under different control 
policies without solving mathematical models. A Simulation Code Generator (SCG) was 
also developed for a general container inventory control system. 
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CHAPTER 1 
INTRODUCTION 

1*1 Motivation 

to most material trans portaUoo processes, containers are necessary to facilitate 
transportation, and protect the material being transferred from possible damage. The 
generic definition of 'comainer" used here is anything thai can hold a volume of material 
in transportation. A container could be a cargo vehicle such as. a trailer, or a transport 
vessel soca as a box. a case, a paBec etc. In order to minmbe the total cost of a 
transportation system, there should be enough containers avaitobte at a supply she in 
addition to the availability of material or goods needed As shown m Figure LI. a 
successful transportation between two sites requires not only enough material in demand, 
but also enough available containers at the supply sue. Container inventory at supply sites 
is unpertant for successful material transportation. The shortages of containers at a supply 
site wiD delay the transportation of material 

Coetaincrs protect materials being transferred and make them easier to handle in 
the transportation process. Containers are an integral part of the total transportation cost. 
Less expensive materials such as paper, plastic hags or carton boxes are used as conifers 
to reduce cost Ttese containers are With the 

increase of the freight volume and the transportation distance, the requirement 
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for better quality containers increases rapid*. The cost of containers becomes a significant 
part of the total transportation cost if we still dispose of them. Serious envtrwtroemal 
probtaas wffl also rest* if we do not pay attention to their coaaaw disposal, «*fch coiu 
extra money and labor. In mosl ^ qnaB|y ranlainm m w damaged ^ 
transportation and can «iD be used for flmire purp^ . Envtoying reusable containers is 
aa economical method to reduce the container cost, ftetimu* containers to inventory 
after transportation for future tease will dramatically reduce the container cost from the 
overall cost of tie transportation system. It also reduce* the pressure of container disposal 
problems. 

When reusable containers are used in a transportation system, certain amounts of 
container inventories are necessary at the supply site. The container inventory wfll be a 
faction-inventory system, „ ihown in Figure 1.2. The demand will reduce tte 
inventory level while the return of container will increase tie inventory level; hence, both 
will change the container inventory leveL After a period of time, the container inventory 
level of a site wfll be u» one of three cases: unchanged, increased or decreased. The state 
depends on the average demand rate and return rate daring that period of time. 

b numerous cases, there are many supply sites and destination sites that are 
connected by routes forming a distribution network. Generally, a transportation network 
contains many sites where each site car. be a supply site and/or a destination site. 

When reusable containers are used in distribution network, the containers are 
reaped to Oow through road networks carrying the materia* in demand. In such a 
distribution network, there are many tndividual container inventories located on every 
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Figure L2 Invmtoiy Pattern for Reusable Container 
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site of the network. After transportation, it is not necessary to return those containers to 
the supply site. The cowainers can be seat directly to container inventories 0 f Use 
destination sites for future use. 

A container inventory inmsportaaon network Can be ciassiSed as either a close- 
loop system or an open-loop system. The closed-loop system is a network in which all the 
sites are both container supplier and demander. The open-bop system is a network in 
which at lease one of tte sites is only a supplier or demander. A transportation network 
can also be classified as a balanced or unbalanced system. In a balanced system, the 
container inventory at each site is balanced, meaning that the number of containers shipped 
out by demand of a particular site is equal to the number of containers returned after 
shipment. The inventory level remains unchanged. 

An unbalanced system is unable to keep its balance. The inventory at some sites 
wfli keep increase or decrease after a period of time. There are two reasons that cam a 
system to be unbalanced. One is the number of containers broken during usages. We have 
to add new containers into the system to make it balanced. The other reason is that the 
demand shipment and the return of container are not equal for some sites. After a period 
of time, these sites w£B have extra containers or wiD have a container shortage. If the 
system is a closed-loop system, the total containers in the system wfil stiO be kept the 
same. In this kind of unbalanced system, we have to snip containers to the sites where 
there are container shortages from the sites with extra containers. The redistribution of the 
containers wulim s^ ah unbalanced system to niate dw eotuainets avaEab^ 
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site is essentia] to the performance of d» whole system. The closed-toop unbalanced 

transportation systems are the subject of this study. 

When materials are hampered between sites, the wmainer inventory levels ai 
each site will change. The contamcr urventtry control in a large tt^sportat^a system * a 
type of nctworfc-location-ailocanoa problem [Baza??). The demand pattern of .he 
comainm » similar to .fee demand pattern of the materials. As any of other inventory 
items, container irrvemory also has its carrying cost, shortage cost and replenishment cost . 
The container's carrying cost, shortage cast and replenishment cast should be included 
into the total cost. 

Obviously, if there are not enough containers in the network, it will cause 
transportarion delays. However, using more containers than necessary results in higher 
«rrying costo. One of the fondamental problems of distribution network optimization is 
to know how many containers should be maintained in a particular system to make it 
efficient and economic. On the other hand, although there are saffirien. container* ,„ the 
system, if «faey are not located at appropriate sites, they are still unavaUable to some other 
sites at the moment wheo they are required. This will also cause transportation delays or 
give up optimal routes. An efficient way to reduce container inventory levels is to 
redistribute the empty containers to appropriate sites at the appropriate time. Tbe more 
frecuem/y we redistribute empty containers, the lower the container inventory level can 
be expected in the system*. However, the cost for container transportation ureases at the 
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Additional focus is on when and how to redistribute empty containers in the 
system to reach the lowest total cost. How to satisfy the requirement of transportation and 
maintain minimum amount of container Inventory arc common issues in many areas. 

To minimize tne total cost, a new issue arises. This issue deals with reusable 
Container Inventory contgol in a dfatrfiBmion netwQrk (CTRBO). Compared with the 
unpartaoce of this problem in many areas, the research in this issue ts jttD tmder- 
development 

1.2 Background 

Reusable container inventory control ia a distribution network presents the 
combmarioa of the characteristicj found in the uszsponmon network system and the 
inventory control itselt Inventory control employs reusable containers in a road network. 
It deals with not only the inventory but also me traosporuiioa system management. 
Acmally. at least three issues effected the total cast considered here; 
1. Optimal supply site selection for the commodity m demand, 
Z Control policy selection for toe cawaijwmveotory system, and 
3. Optimal die empty container redistribution methods. 

In most cases, the demand and transportation time arc probabilistic. Issue I and 
issue 3 are transportauon problems with probabilistic demands. Issue 2 is a special 
inventory control problem tf the system has mfinile containers or rf the containers are not 
m tl» matcriaJ ira^^ puMem 
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On the other hand, if the optima! routes have been selected for commodity 
shipment, the system degenerates into multiple inventory control and container 
redistribution in a distribution network. Tien the system performance is totally dependent 
<m me inventory policy or the container management Analyzing such a system will 
clearly demonstrate bow container managemem affects the performance of a 
transportation system. 

If the transportation aspects of the CIRBO are omitted, the CIRBO becomes a 
*P*wl inventory control problem. It ha, many differences from common inventory 
control problems. Usually, inventory control only deals with one location inventory. With 
appr0pnaIe ^sumptions, the inventory control theory resemble the one that provide 
analysis methods and generates optima] solutions for the deterministic and some special 
probabilistic systems. The inventory control policy highlights -when" and "bow much" 
replenishment should be put into the inventory system. 

« CIRBO problems, the container inventories are located at every site of a road 
aetwortc The container inventory at each site generates demand and gets replenishmem at 
the same time. These inventories dependent on each other. The transportation m the 
network is the link between inventories. Containers flow with the demand of materials 
through out the network. Under ideal conditions, containers win not be damaged and 
rem** in the system. No additional comainers should be required. Therefore the system 
forms a closed loop system, fa this situation, the tertninoloay used in traditional 
invenwcycwtml.sncfaasd 

redefined. In addition, the relationship among inventories need to be defined as well. 
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In real situations, most of the CIRBO systems are probabilistic systems. That 
means the demand, for each site are statistical. We do need mathematical models for 
different memory control policies to study the effect* of container inventory levels on 
the transportation system. However, it is unrealistic to find a mathematical solution for 
such a complicated problem with statistical demands. The most adopted method to solve 
this problem is to we statistical simulation modeling. Simulation modeling wes 
computer generated random distribution variables or real data to represent and simulate 
die performance of the real world. 

Simulation is not an direct tool for optimization. We can not use simulation 
language to calculate optimal solution. However, it can model different alternatives and 
quickiy answer "what-if questions. User can compare and make a judgment according to 
the results of simulation. We can arrange the simulation runs .n such way thai all the 
controllable variables are fixed except one we want to optimize. The results of simulation 
runs will telf the effect of tttis variable on the performance of the systems. 

Statistical modeling and analyse have become an important method to anaiying 
complex systems. In recent years, more and more people are using simulation as a 
problenworving tool. This increase has led to me improvement of simulation languages 
and the model developing environment. While the number of simulation languages 
continue to increase, many languages have been rewritten to be more powerful and more 
user-friendly. S&4AN®, the simulation language used in this study, is a popular 
simulation language which is powerful and flexible for modeling. 
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Simulation study requires specialty tnined people io develop the Simula 
model, defi„ e the input dau, and interpret output data [t is a ttae-eotisunung wo* 
especially for a complex system. This requirement limits the simulauan applications for 
many situations. Many researchers have wncamatcd on develop,^ simulation 
generators that can "automatically" generate smniiation modeL 

1. 3 Objective 

The framework of this study ,j to develop a simulation modeling procedure and 
address common problems of CIRBO systems. First, the CIRBO problem is defined and 
afferent inventory pc4ic.es are analyzed and described by mathemaiicai models. Then, 
simulation models for CIRBO are created using SEMAN© simulation fe^e. A 
simulation code generator (SCG) system is «en developed using SIMAN© as a target 
program to generate a CIRBO model systematically based on a set of input conditions. 
THe SCG itself is implemented by the C~ language in Object-Oriented Window 
environment. The resultant framework is reusable, extendible and user-friendly. 

Using the dialogue method with « W input or da* selection, the SCO system 
creates a simulation model fa real data input format, the user can input actual data from 
Lotus 123 files to simulate various conditions. The performances of the system are 
presented in an easy » understand format. Displaying performance comparisons resulting 
6om different conditions and/or different inventory policies, me user can then decide a 
management approach. 
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1.4 Dissertation Outline 

In Chapter 2. a literature review is carried out It discusses recent development in 

inventory control, transportation, and computer simulation. Maflwaaieal mod* of 
systems are discussed ia Chapter 3. An approach using summation and optimizer. <o 
solve above problem is proposed in Chapter 4. fa Chapter 5. we tajjc about the possibility 
of using simulation code generator. Two case studies for an auto-maker and a fresh fruit 
company are detailed in Chapter 6. A conclusion and directions far future study 
discussed in Chapter 7. Appendixes A. B and C contain the computer codes of SCO 
output SIMAN© codes of the case studies respectively. 
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Inventory 

From Wikipedia, the free encyclopedia 

In business management, inventory consists of a list of goods and materials held available in stock. 

An inventory can also mean a self-examination, a moral inventory. 

In computing, inventories can comprise physical and non-physical components. 
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Business inventory 

Each country has its own rules about accounting for inventory; this article concentrates on economic theory, 
United States financial accounting rules, and Eliyahu M. Goldratt's throughput accounting. National boundaries 
do not limit economics, and throughput accounting functions independently of national regulations because it 
affects public financial reports only indirectly. 

Organizations in the U.S. define inventory to suit their needs within Generally Accepted Accounting Practices 
(GAAP), the rules defined by the Financial Accounting Standards Board (FASB) (and others) and enforced by the 
U.S. Securities and Exchange Commission (SEC) and other federal and state agencies. Inventory management 
affects organizations' internal operations through their cost accounting methods. Identification of goods using 
Stock Keeping Units (SKUs) assists in managing inventory. 

While financial accounting uses standards that allow the public to compare firms, cost accounting functions 
internally to an organization and with much greater flexibility. A discussion of inventory from standard and 
theory of constraints-based (throughput) cost accounting perspective follows some examples and a discussion of 
inventory from a financial accounting perspective. 

Inventory examples 

While accountants often discuss inventory in terms of goods for sale, organizations - manufacturers, service- 
providers and not-for-profits - also have inventories (fixtures, furniture, supplies, ...) that they do not intend to 
sell. Manufacturers', distributors', and wholesalers' inventory tends to cluster in warehouses. Retailers 1 inventory 
may exist in a warehouse or in a shop or store accessible to customers. Inventories not intended for sale to 
customers or to clients may be held in any premises an organization uses. Stock is simply cash in disguise. If 
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stocks are uncontrolled, you are encouraging theft moreover it will be impossible to know the actual level of 
stocks and therefore impossible to control them. 

Manufacturing organizations usually divide their "goods for sale" inventory into: 

■ materials and components scheduled for use in making a product (Materials and Components or Raw 
Materials) 

■ materials and components that have begun their transformation to finished goods (Work in Process, or 
WIP) 

■ finished goods - goods ready for sale to customers. 
For example: 

Manufacturing 

A canned food manufacturer's materials inventory includes the foods to be canned, empty cans and their lids (or 
coils of steel or aluminum for constructing those components), labels, and anything else (solder, glue, ...) that will 
form part of a finished can. The firm's work in process includes those materials from the time of release to the 
work floor until they become complete and ready for sale to wholesale or retail customers. Its finished good 
inventory consists of all the cans of food in its warehouse that it has manufactured and wishes to sell to food 
distributors (wholesalers), to grocery stores (retailers), and even perhaps to consumers through arrangements like 
factory stores and outlet centers. 

Logistics or distribution 

The logistics chain includes the owners (wholesalers and retailers), manufacturers 1 agents, and transportation 
channels which an item passes through between initial manufacture and final purchase by a consumer. At each 
stage, goods belong (as assets) to the seller until the buyer accepts them. Distribution includes four components: 

1. Manufacturers' agents: Distributors who hold and transport a consignment of finished goods for 
manufacturers without ever owning it. Accountants refer to manufacturers' agents' inventory as "materiel" 
in order to differentiate it from goods for sale. 

2. Transportation: The movement of goods between owners. The seller owns goods in transit until the buyer 
accepts them. Sellers or buyers may transport goods but most transportation providers act as the seller's 
agents. 

3. Wholesaling: Distributors who buy goods from manufacturers and other suppliers (farmers, fishermen, 
etc.) for re-sale work in the wholesale industry. A wholesaler's inventory consists of all the products in its 
warehouse that it has purchased from manufacturers or other suppliers. A produce-wholesaler (or 
distributor) may buy from distributors in other parts of the world or from local farmers. Food distributors 
wish to sell their inventory to grocery stores, other distributors, or possibly to consumers. 

4. Retailing: A retailer's inventory of goods for sale consists of all the products on its shelves that it has 
purchased from manufacturers or wholesalers. The store attempts to sell its inventory (soup, bolts, 
sweaters, or other goods) to consumers. 

Accounting perspectives 

Financial accounting 

An organization's inventory can appear a mixed blessing, since it counts as an asset on the balance sheet, but it 
also ties up money that might serve for other purposes and requires additional expense for its protection. 
Inventory may also cause significant tax expenses, depending on particular countries* laws regarding depreciation 
of inventory. (See Thor Power Tools Decision.) 
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Inventory appears as a current asset on an organization's balance sheet because the organization can turn it into 
cash by selling it. Some organizations hold larger inventories than their operations require in order to inflate their 
apparent asset value and their perceived profitability. 

In addition to the money tied up by acquiring inventory, inventory also brings associated costs for space, for 
utilities, and for insurance to cover staff to handle and protect it, fire and other disasters, obsolescence, shrinkage 
(theft and errors), and others. Such holding costs can mount up: between a third and a half of its acquisition value 
per year. 

Businesses that stock too little inventory cannot take advantage of large orders from customers if they cannot 
deliver. The conflicting objectives of cost control and customer service often pit an organization's financial and 
operating managers against its sales and marketing departments. Sales people, in particular, often receive 
commission payments, so unavailable goods may reduce their potential personal income. 

FIFO vs. LIFO accounting 

Main article: FIFO and LIFO accounting 

When a dealer sells goods from inventory, the value of the inventory reduces by the cost of goods sold. For 
commodity items which one cannot track individually, accountants must choose a method to identify the nature of 
the sale. Two popular methods exist: FIFO and LIFO accouting (first in - first out, last in - first out). FIFO regards 
the first unit which arrived in inventory the first one sold. LIFO considers the last unit arriving in inventory as the 
first one sold. Which method an accountant selects can have a significant effect on net income and book value, 
and in turn on taxation. Using LIFO accounting for inventory, a company generally reports lower net income and 
lower book value, due to the effects of inflation. This generally results in lower taxation. Due to LIFO's potential 
to skew inventory value, UK GAAP and IAS have effectively banned LIFO inventory accounting. 

Standard cost accounting 

Standard cost accounting uses ratios called efficiencies that compare the labor and materials actually used to 
produce a good with those that the same goods would have required under "standard" conditions. As long as 
similar actual and standard conditions obtain, few problems arise. Unfortunately, standard cost accounting 
methods developed about 100 years ago, when labor comprised the most important cost in manufactured goods. 
Standard methods continue to emphasize labor efficiency even though that resource now constitutes a (very) small 
part of cost in most cases. 

Standard cost accounting can hurt managers, workers, and firms in several ways. For example, a policy decision 
to increase inventory can harm a manufacturing managers' performance evaluation. Increasing inventory requires 
increased production, which means that processes must operate at higher rates. When (not if) something goes 
wrong, the process takes longer and uses more than the standard labor time. The manager appears responsible for 
the excess, even though s/he has no control over the production requirement or the problem. 

In adverse economic times, firms use the same efficiencies to downsize, rightsize, or otherwise reduce their labor 
force. Workers laid off under those circumstances have even less control over excess inventory and cost 
efficiencies than their managers. 

Many financial and cost accountants have agreed for many years on the desirability of replacing standard cost 
accounting. They have not, however, found a successor. 

Theory of constraints cost accounting 
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Eliyahu M. Goldratt developed the theory of constraints in part to address the cost-accounting problems in what 
he calls the "cost world". He offers a substitute, called throughput accounting, that uses throughput (money for 
goods sold to customers) in place of output (goods produced that may sell or may boost inventory) and considers 
labor as a fixed rather than as a variable cost. He defines inventory simply as everything the organization owns 
that it plans to sell, including buildings, machinery, and many other things in addition to the categories listed here. 
Throughput accounting recognises only one class of variable costs: the operating expenses like materials and 
components that vary directly with the quantity produced. 

Finished goods inventories remain balance-sheet assets, but labor efficiency ratios no longer evaluate managers 
and workers. Instead of an incentive to reduce labor cost, throughput accounting focuses attention on the 
relationships between throughput (revenue or income) on one hand and controllable operating expenses and 
changes in inventory on the other. Those relationships direct attention to the constraints or bottlenecks that 
prevent the system from producing more throughput, rather than to people - who have little or no control over 
their situations. 
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